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(54) Method and apparatus tor acquiring map and providing area information for navigating a car 



(57) Thora are dtsclosad a method for aequlrhg 
map Informaijon, a method oi navlgailon; a meihod tor 
providing area Informatton, a navigation apparatus and 
an aroa information providing apparcilus in wnlcn a pre- 
dstdrminod broadcaeilng signal iranemlnad from a 
iranamilUng station, wnich Is dirfaront at every area. Is 



racBh/ad by a receiver unit, map Information at ovory ar- 
ea, which IS Included In the received broadcasting elg- 
nal, is extraclad by a map informailon oxtractor unil, end 
Ihe map o1 an area, lo which a prsaant ponlon belongs , 
is displayed on a display unit baaed on ihe extracted 
nr\ap inlormatlon. 
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Oouriptlon 

[0001] The preeeni Invention relates lo a ma mod for 
acquiring map information required for displaying, e.g. 
a road map of the vicinity of a present situation, a meth- 
od ol navigation and a method o1 providing area Intor. 
moHon as well as a navigation apparatus and an aroa 
informaiion providing apparatus to which the above 
mathods are appliod. and a navigation apparatus. 
[O0O2] In ihe past, various navlgailng apparatus 
which are mounted an a mobllo object ©uch aa a caf or 
the like have been devalopod. This navigation appara- 
tus comprises a data etorage means of large capacity 
sucn B9 a CD-HOM or the like in which, e.g. a road map 
data are stored, a detoctor unit means for detoctlng a 
proGent position, and a display unit for displaying tho 
road map of the vicinity oT tho detecieo prsseni position 
on tho QasiB of readout data from tn© data slorage 
means, in ihls easo. the oetector unit means tor dotocl- 
ing the preeenl position Includes what applies a position 
measuring system using an artificial satellite for position 
measuring, which is termed GpS (Global Position 
measuring sy stem-herein after merely referred to as 
GPS) ana what Is based on an autonomoue navigation 
which deiems the moving direction, the moving speed, 
etc. of a vehicle to track tho changes from a starring point 
to the prBsani position. 

[0003] The road map data of Ihe vicinity of the presenl 
position, which ars dBieclsd by such moans for detect- 
Ing tho present position , are read out of the data storage 
means of [argo capacity such ae the COIROM or tho like 
to produce a video signal for displaying the road map. 
This video signal is supplied to the dlsplciy unit for dis- 
playing tho road map of the vicinity of the pressni posi- 
tion, 

[0004] By the way, the navigation apparatus as de- 
scribed above roquires the data storage means of largo 
capacity for storing tho road map and the detecting 
means for detecting the present position accurately, 
both of which are lo be mounted on each vehicle. This 
involves a problem In which the apparatus Is made ex- 
tramely large-scaia one. Specifically, the road map data 
storage means requires the daiallad map data of an ar- 
ea Where a car carrying this apparatus moves. Such da- 
ta have an endrmous amount of Information and so need 
Iho data etorage means of largo capacity using a stor- 
age medium such as the optical disc or the like as well 
as a readout meane ol the sioraga medium. Moreover. 
ma concerns tho position meaeuring means, in case of 
the position measuring system, e.g. by the aforesaid 
QP5. It Is necessary to receive signals from a plurality 
of artificial satslllies and calculato tho present position 
by oporatlonal proceesings that uee the signals rocelved 
from the respective satellites, which Involves very com- 
plk:ated operational processings. This raises the prob- 
lem that circuits fortho<^ofBtional processings become 
targa-Bcale. 

[OOOS] Furthermore, aa regards the road map data 



slordge means using ine storage meoium such as tho 
optical disc or the like, unless Its storage medium Is ex- 
changed, It 18 difficult to revise the road map data lonow 
data. For this reason, a user who posses the navigation 

B apparatus needs to replaco the storage medium storing 
the road map data with a now version thereof at soma 
Inten/als (o.g. annually) so thai a new opened road, etc. 
may be dieplayod on the map. which involves a problem 
mat it takes much time and cost to renew tho road map 

10 data. 

SUMMARY Of THE INVENTION 

[0008] in view of the foregoing points, an object of the 
15 preseni Invontion is to make a guidance using the map 
(or navigation by a simple siructuro in the car, etc. as 
well as to facllltalo tho renewal of the guldo map without 
imposing any burden on the user. 
[OOtJT] According to an aspect of the presenl inven- 
5^ lion, there Is provide a method for acquiring map infor- 
mation which comprises the steps of receiving prodo- 
termlnod broadcast signals transmitted from transmu- 
ting starions which are different in respective areas, ex- 
tracting Ihe map information on each ores which Is con- 
^ tained m the receivod broadcast stgnals, and storing the 
extracted map Information. 

[0008] According lo this mothod for acquiring map In- 
formation, it will be possible to rocoive the broadcast sig- 
nals in aacn area and at the same time acquire the map 

. 30 information on the relevant area to store rt. 

[0009] According to another aspect of the present in- 
vention, there is provided a method of navigation which 
comprises the siepa ol receiving predatermlned broad- 
cast signals transmitted from different transmitting sta- 

3S t ions in respective areas, extracting the map Information 
on each area contalnsd In this rocolved broadcast sig- 
nals, and displaying tho map within an area covering a 
current position on the basis of the extracted map infor- 
mation. 

4c? [0010] According to the method of navigailon, it will 
be possible to receive the broadcast signal in each area 
and ai the same time acquire the map Information on 
the relevant area to display the map within the area cov- 
ering the current position based on iho acquired map 

4$ information. 

[0011] According to a further aspect of the present In- 
vention, there is provided a method of providing map 
Information whlcn comprises the steps of arranging dif- 
ferent tTsnsmilling stations In respective areas, each ol 

so the transmitting staiions transmitting a broadcast signal, 
and at the same time superposing the map informatbn 
on an aroa covering each transmitting station on Ihe 
broadcast signal from me transmuting station in oach 
area for transmlsskin. 

$S [0012] According to this mothod of providing map In- 
formation, the broadcast signal from each of the trans- 
mitting siatk}ns will contain the map information on an 
area covering tho rolsvant transmitting station. 
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[0013] According 10 a Billl furtharaspecj of the prasont 
invontton, thara (6 providocl navigation apparatus which 
compnsos a receiver unit lor r^eivlng prddciarmlnad 
broBdcaai signals transmlued rrom aifferem iransmltiinQ 
elations in raapactlvQ aroae, a map mtormation extractor 
unit TOf oxtractingthe map Iplormation on each aroa con- 
tained in Ihe broadcast signal recolvod by tti© receiver 
unit, and a video signal generator tor generating a video 
eignal to display the map wnnin an area covering a cur- 
rent position on the basis of ihe extracied map informa- 
tion. 

[0014] According lo ihle navigation apparatus, it will 
be poaslble to produce the video signal for displaying 
the map oj the roievant area based on the map Inlorma- 
tion on each area contained in the broadcast signal. 
[0016] According to anothof aspect ol the present In- 
vention. Ihoro is provided a map Information providing 
apparatus according to the which comprises a storage 
unit for storing map information on an area wnere ons's 
own etailan is arranged, and a iransmitiar unit for super- 
posing the map Intormatlon stored unit in the storage 
unit on a signal suppllod from a broadcast center side 
to transmit ae a broBdcast signal. 
[0016] Accoraing to this map information providing 
apparatus, the broadcast signal transmitted from tha 
transmitter unit will contain Iho map Infomwflon on an 
area wnere thai iransmlttor unit is Installed. 
[001 71 The invention will bo further described by way 
of example with reterenco to the accompanying draw- 
ings, in wnlcn:- 

FlQura 1 \s a block diagram showing an example ot 
whole sfructure according to an embodimanl ol Ihe 
present invonlion; 

Figure 2 is a structural diagram showing an exam- 
ple in which the apparatus according to an ombod- 
imeni ol ihe present Invoniion is arranged in ihe car; 
Figure 3 is an axplanaiory diagram showing an ex- 
ample of area composition according to an omood- 
Imant oftho present invention; 
Figure 4 Is a block diagram showing an axampi© of 
a stmccure of the transmitting station in each area 
according to an errtbodlmeni ol the present invon- 
tlon; 

Figure 5 Is an oxptanatory diagram ahowing an ex- 
ample ol the frame structure ol the transmitted slg- 
nal according to an embodiment of the present in- 
vamion; and 

Figure 6 is an explanatory diagram showing an ax- 
ample of data structure or the transmlned signal ac- 
cording to an embodlmont of the present Invention. 

[D01 G\ An embodiment of tha present Invention will bo 
descriced below with reference to tne accompanying 
drawings. 

[0019] In Europe, a DAB (Digital Audio Broadcasting) 
according to the EUREKA 147 standard is carried oul. 
In the DAB, vanous encode procassos are practiced to 



7 850 A2 4 

a plurality of digital data to make the same as an DFDM 
(OnhoQonal Frequency Division Multiplex) signal and 
this OFDM signal is iranemiited. As the digital data, 6^ 
channels of digital audio data end bo on at maximum 

5 can be broadcast at the same time. 

(0020] The present ombodlmant Is a navigation appa- 
ratus mounted on a car, which provides the road map 
information for the car, I.e. a mobli oblect by applying 
ttiis DAB system (DAB) and enables the road map lo be 

70 displayed. An example of a alruciure of the digital audio 
broadcasting system which is applied to the present am- 
bodiment win be deecrlbed first. Figure 3 shows an ex- 
ample ot how to compose areas of the digital audio 
broadcasting system. In caee ol this example, within a 

IS service area where broadcast waves of this system can 
reach, are arranged transmitting antennas, namely 
transmitting stations la. lb, 1c, Id, etc, at a given inter- 
val and arc formed broadcast areas A. B, C, D etc. 
whore the broadcast waves from the raspoctivo trans- 

20 mUilng staiions la. lb, 1c, id oic. are well received. 
[0021] in this regard, at least tour transmitting stations 
la to Id in these aroas A to D shown in Figure 3 broad- 
cast a common audio broadcast program transmitted 
from a common broadcast center (not ahown) and at 
lesBl four transmitting stations la to id form a network 
structure (SFN: Single Frequency Network) in which 
broadcast waves are transmitted by using the same (a 
single) frequency, Broadcast waves transmitted from 
the respective tranamilllng stattone la to id are trane- 

30 mined, for example, as mulllcamof signals in which dig- 
ital audio data are OFDM modulated. 
[0022] Figure 4 shows a structure or the transmitting 
station la {Only one transmining station la Is shown here, 
but oiher stations lb. 1c and id have the same struc- 

36 lure.). In which a trenemiesion processing apparatus 2 
connected lo the transmitting station la is supplied with 
a oigital audio data of audio broadcast program from the 
broadcast center side at an input terminal 3 through a 
pradeiarmtned transmission channel. In this case, plural 

"fO sorts of audio data are supplied. Tha digital audio data 
received at thi& tdrminal 3 are s upplled to a transmission 
processor unit 4, which processes to perform an OFDM 
modulation and make ihem a multlcarner signal. This 
mulllcerriar signal Is transmitted by wireless from the 

•** transmitting station la. The transmiesion processing ap- 
paratus 2 in this example Includes a map data storage 
unit 5, In which storage unit 5 iho road map data ol an 
area ( An adjacent area is sometimes Included.) where 
the transmitting station is arranged ere made to be 

SQ stored. The road map data stored In this map data stor- 
age unit 5 are supplied to tho transmission processor 
unll 4, Where they are to be transmitted in the form of 
data program superposed on the broadcast signal (Tne 
details will be described below). l^oreover« thetransmls- 

S9 slon processing apparatus 2 In this embodiment in- 
cludes a traffic Information storage unit 6 which storage 
unit 5 stores once iramc information received at a ter- 
minal 7 from a predetermined tratflc Information center 
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(not BhDwn). Thie stored traffic Information \b euppilod 
to the transmission processor unit 4 which transmlifi 
Ihem as the data program superposad on tho broaocasl 

[0023] Figure 6 ehows Ihd arrangement o! the ofdm 
signal on a time axis, and lhl$ OFDM signal la formed 
of a plurality of Irsmefi coittlnuod. In this cees, while tho 
DAB comprise for transmission modee, Figure 5 shows 
a case of mode i. and one tramo has a lime length oT 9B 
seconds. Furlhor, in the case of mode I, oach frame is 
composed of 77 symoois and In each Iramo, first two 
symbols form a synchronizing cfiannel, subsequent 3 
symbols form four fast information channels FlC ana the 
remaining 7Z symbolo fomi a main aarvico cnannel 
fy/lSC. 

[0024] Ths synch ran l2lng channel is used to detect 
ihe deviation of the phase of f ramo and a received fre- 
quency (tuning frequency), lis first symi^l is set as a 
null symbol Null and lis second symbol is set as a syn- 
chronizing symbol TFPR Tor a phase reference. By the 
way, the null symbol Null at every other frame Includes 
identificailon mformalion Til (TransmUior Idontlflcaiion 
Inlormatlon) Tor Idaniifying a transmitting station and no 
signal Is transmitted in the period of the null symbol Null 
at the remaining every other frame. 
[0026] Further, tne fast information channel TIC Is 
used to pravida iha cjata relating to the main eervica 
channel MSG end so on. In tho case of mode 1, the fast 
Information channel FiC is divided Into 3 fast information 
biocKs Fi B and data such ae timo. date, type, data array, 
(ratrie-mossaga or the like era arranged in the fast infor- 
mation block Fia 

[002B] in The main service channel ivisc, there ara 
diapoaad digital audio data, which ars ths main data, 
and various kinds of data. 

(0027] Furher, when the transmission moae is modes 
II to IV, the length of frame and the sjza as will as the 
number of the taat informatton cnannel FlC and the fast 
information btock FIB are different from those in the 
mode I. but the fundamental structure thereof Is same, 
so that the description thereon will be omitted. Funhor, 
tho following embodimeni Is explained in case of mode 
1. In case of FIG. 3, at transmitting siaKons of areas A. 
B, C and D, ine Tils indlcailnge the areas A, 0, C and 0 
respectively are iransmitted. 

[0028] incidentally, In the main eonrice channel MSC. 
a plurality of broadcast programs or ihe like are multl- 
ploxed and tmnsmllted. FIG. shows an example of tne 
arrangemom of the main sarvlce channel MSC. As 
shown In FfG. 6. 6 channel audio programs comprised 
of audio 1 to audio 5 and 4 channel data programs com- 
prieed of dala 1 lo data 4 are multiplexed and transmit- 
ted, in this case, the audio data in each channel Is made 
as daia compressed and coded by a predetermlnod au- 
dio compression coding system. The 4 channel audio 
programs or audio i to audio 4 aro storeoishonic audio 
data and the l channal audio program of audio 5 is mon- 
aural audio data. As the 4 channel data programs of data 



1 to data 4. data ol dellned program is transmitted ai 
every channel. More, road map data Is transmitted by 
using one of data channels and also data for displaying 
the traffic information (traffic congestion infomnation of 

6 road, traffic regulation information and so on ) are trans- 
mitted by using another one data channel. The remain- 
ing data channels are used to transmit various kinds of 
data such as auxiliary data for the audio program (data 
of title of music and so on. ] weather torecast data or the 

10 like. 

[0029] In this case, as regards the audio programs of 
five Channels or audio 1 to audio 5. the plurality of trans- 
mitting stations forming a network (e.g. transmitting ata- 
lions la to 1 d shown in FiflUfo 9) transmit the same data 
basically (There may be a caee where some channels 
are otherwise.). In coniraet. as to the data programs, be- 
tween the channal usod for transmitting the road map 
data and the channel used for transmitting the iralTlc In- 
fcrmalian data, the data are made dlfforont in tho re- 
so 3peciive tranamllUng stations and are those relating to 
the araa where the respective transmitting stations carry 
□ul the transmission. 

[0030] SpBciflcally. as concerns iha broadcast wave 
transmitted by wireless, e.g. from the Iranamltting sia- 

25 lion la shown in Figure 3, the road map information with- 
in the area A from tho transmitting station la and tho traf- 
fic information within this area A ara transmitted as the 
data program. As to the broadcast waves transmitted 
frornthe other transmuting stations lb, 1c, Id also, the 

30 road map information and the traffic information within 
the respecuve areas B, C, D covering the rospocth/o 
transmitting stations are transmitted as the data pro- 
gram, in addition, as to tne road map information and 
traffic Information, not only the inforrnailon within thear- 
ea covering the relevant transmitting station but also the 
inTormation of the adjacent area may be transmitted. 
[0031] The road map information transmitted as the 
data program is made detailed road map Information on 
the roievani area within the limit that data transmission 

40 capacity allows. Tlnat is, information on the road whore 
the car can pass is transmitted, or whan the data trans- 
mission capacity Is limited, only Information on main 
roads is iranomittod. These road map infonDations aro 
composed of coDrdlnate poeition data of reference po- 
sliions (nodes) such as crossings or the like, vector data 
which ara shape data of roads connecting those nodes, 
and the like. Furtharmore. additional data requlrad for 
displaying the road map are also transmitted. These 
road map Informations are transmiiiod from tho irans- 

50 mitting stations repeatedly at a predetermlnod time In- 
to n^al. 

[0032] Next, a receiving side structure to receive the 
broadcast signal transmined by the abova-mentkaned 
broadcasting system configuration will be described, in 
s$ this embodiment, It is intended that the receiver unit 
mountod on the car. I.e. a mobile object receives the 
signal, the receiver unit being integrated into iho navi- 
gation apparatus. Figuro 1 shows an example of a strue- 
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lure ol iho navtgaiion apparatus, In which FIgwro a nav- 
igation apparatus 10 with a dignai audio t^roadcast re- 
ceiving funcipn hafi an antenna li mounted ibaraon to 
receive a digital eudio broadcast A signal at a preda- 
lormined fraquency received by the antenna 11 is proc- 
esSQd tor reception In a high frequency unit 12 which 
aeteclB mo received signal to derive an I component and 
a Q component. Tne Irequency received in me high fra- 
quency unit 12 IS controlled by a recaivo conlrollsr unit 
24. 

[0033] Tne I component and the Q compononl detect- 
ed by the nign frequency unit 12 are supplied to an an- 
alog/digital convortor ^ 3 which converts them into digital 
data. The converted oigital dala are supplied to a OFVM 
dornodulator unit 14 which processes to convert be- 
tween a troquency ay Is and a time axle through the op- 
oratlonal processing by the Fast Fourior transform (FFT) 
lor converting the multicarrier signal into one sequence 
or serial data. The convertod serial data are suppilod to 
a Vilerbl decoder 1 5 which processes lo Viterbi decode 
and output, e.g. the reepective audio programs and data 
programs In Ihe main sorvica channel shown tn Figure 6. 
[0034] Suppliec to an audio decoder 16 which per- 
forms an audio decode processing adapted to an auoio 
coding method applied to thie audio program tor making 
audio data of a given channel into a stereo audio signal 
or a monaural audio signal to be eupplled to an audio 
processor unit 1 7 ■ Atier the audio procsssor unit 17 has 
performed an analog audio processing euch as the am- 
plification or the IlKe, lett and right speakers IBL. 18ft 
installed within the car are caused to omit sounde. 
[0035] The control information deiectod by tne OFDM 
demcxiulatlon unii 14 and the TH are supplied to the re- 
ceive conirollor unit 24 which controller unit 24 controls 
the frequency received in the high frequency unit 12 
based on tho Til and, position measuring data described 
below, and lha like. 

(0036] As concerns the road map data program of the 
data programs decoded by the Viterbl decoder IS, after 
being extracted In a navigation data detector unit 22. it 
is supplied to a navigation controller 34 and then stored 
in a memory 35 connacted to the navigation controller 
unit 34. Also, the traffw infofmailcn program of the aata 
programs decoded by the Viterbi decoder 15 is oxtract- 
od In a display data detector unit 2S and then supplied 
to a video signal proceeeor unit 37. 
[0037] In order to perform proceeslnge for navigation 
with tne navigation apparatus 10. it is arranged that a 
GPS antenna 31 is connected to a GPS receiver unit 32 
inside the navigation apparatus 10. the GPS receiver 
unit 32 procosfilng lo receive position measuring signals 
from a plurality of GPB eateliitos ano supplying the re^ 
ceived signals to a position esiimaior unit 33 which unit 
33 pertorms a posit ten estimate processing by analyzing 
signals from a plurality of saielllios to determine an ab- 
solute current position, The coordinate data of the cur- 
rem position aetermined by ma posiilon osiimator unii 
33 are supplied to the navigation controller unit 34 for 



navigeilon piwoosing and funner to the receive control- 
ler unit 24 for use ot controlling the frequency for receiv- 
ing the digital audio broadcast or the like. 
[0039] The navigation controller unit 34 roads the 

6 road map dala In the vicinity of the current position de- 
termined by the position estimator unit 33 out of me road 
map dala stored In the memory 36 and supplies that 
road map data to a depict processor unit 3S which proc- 
esees to depict mo road map baeed on mat road map 

iQ data. Display data of the road map depicted by'lho de- 
pict processor unit 36 are supplied to the video signal 
processor unit 37 which makes mem inio a video signal 
(picture signal) in a predetermined form and supplies Ihe 
video signal to a monitor device 40 connected to the 

IS navigation epparatus iO, thus causing me monitor de- 
vice 40 to display the road map or the like. For the mon- 
itor device 40. a relatively small size ol picture display 
unii using a liquid crystal display panel, elc. can be uti- 
lized. In addition, when display data such as traffic In- 

20 formation or the like detected by the display data detec- 
tor unit 23 are supplied to the video signal processor unit 
37. the traffic informaMon, etc. is euperposodon mo road 
map to be displayed. 

[0030] Figure 2 shows an example of a state in which 

25 the navigation apparatus 10 with a digital audio broad- 
cast receiving function according to the present embod- 
iment Is mounted on a car SO. Describing me example 
of the mounted state, the antenna 11 for receiving tne 
digital audka broadcast ie Hxed at an appropriate position 

30 outside me car such as an upper pan ot the trunk in the 
roar of the car SO or me like. The QPS antenna 31 Is, 
however, fixed at an appropriate position Inside or out- 
side me car. These antennas 11. 31 are connected to 
the navigation apparatus 10 Installed in a space inside 

35 tne car (within the injnk, under a seat, etc.). Speakers 
1 SL. 1 flR emitting sound (audio) according to the digital 
audio broadcast aro placed in appropriate positions in- 
side the car and the monitor device 40 Tor displaying the 
road map. etc. is placed at the front, namely a position 

'io where it can be seen from a driver sitting on a driver's 
seat of the car 50 or the like. 
[0040] When the navigation Is made by me above 
constructed navigalion apparatus 10, the digital audki 
broadcast which can be received In me relevant ares is 

4S received under the control of the receive controller unit 
24 end (he road map data contained In the broadcast 
signal is extracted by the navigation data detector unit 
22 to be stored in the memory 35. At the same time, the 
current position is determined by the position estimator 

so unit 33 using the QPS system and me data of road map 
near tho current position are read out of the memory 35 
for processing to display the road map based on the 
road map data. 

[0041 J By processing in this way there is no need for 
55 me navigation apparatus 1 0 to prepare beforehand the 
road map data, e.g. the optical disc and its readout de- 
vice required for the conventional navigation apparatus, 
mus enabling the structure of navigation apparatus to 
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bo 6ifnplifiod. Moreover, by renowing tha road map Oaia 
iransmltted from iho transmlnlnQ station side sequsn- 
tialiy dapandinfl on Rciual road conditlone, it will oe pos- 
Biblo to alwayB mako the latest road map to be displsyod 
as ctynpared with a case where iho road map stored in 
the optical disc. etc. of the navigation apparatus Is dis- 
playod. Theraforo. It Is poeeibla for a user of tha navl- 
gaUon apparatus to always psdomn the navigation 
Daeed on the tateel road nr\ap without processing to up* 
date 11- In this caee, by making also the received irairio 
Information, etc. to be displayed Bimultaneously, satia- 
raotory navigation with more detailed Intormalion will be 
enablod. 

[0042] Furthermore, by processing to select tne 
broadcast signal to be recoived at that lime on the basis 
of the current position Information determinsd by the po- 
sition meaeuring function which The navigation appara- 
tus possoases, ii will bd possible lo always receive such 
a broadcesl signal as provides ihe road map informaljon 
near the current poBlilon. ihua enabling satisfactory re- 
ceive control by the elmpio controlling, 
[0043] Additionally, while, In iho above described om- 
laodimeni, no road map data are prepared in the navi- 
gation apparatus side and only the road map data su- 
perposed on the transmitted broadcast signal are used 
lor displaying the road map. It may be arranged that the 
optical disc storing the road map data, etc. and its rea- 
' dout devleo are prepared in the navigation apparatus 
eida, and data for correcting the road map data stored 
In the disc are superpoeed on the broadcaei signal to 
be tranemittod from each transmitting station. 
[0044] Also, white, in the above described embodi- 
ment, the aps position measuring system Is incorpo- 
rated In the navigation apparatus sida, other system (e. 
g. position measuring system based on the autonomous 
navigation) may ba incorporated In the navigation appa- 
ratus. Alternatively, it may be arranged that such an ab- 
solute position measuring means is not provided, re- 
ceiving conditions of me digital audio broadcast signal 
being considered, the transmitting station ^\ch is being 
received at that lime being estimated from the Til. etc.. 
the rough current position being determined from the ar- 
oa, etc. of that transmitting elation, and the road map of 
the vicinity of iho estimated current position being dis^ 
playeo. 

[0040] Furthermoro, while the above descrltiod em- 
bodiment relaiefi to the system in which the road map 
data are transmitted by using the olgitai audio broadcast 
system termed the DAB, a ayslem in which ihe road map 
data are added to other broadcast signals for transmis- 
sion rnay of course be employed. 
[004^ According to tha method for acquiring map In- 
forniation set tonn m Claim 1 , it will bo possible to re- 
ceive the broadcast signals in each area and at the 
sama time acquire the map Information on the relevant 
area to stofo it. thus allowing mo map information on the 
respective areas to be acquirsd effectively. 
[00471 According to the method for acquiring map In- 
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formalion set forth in Claim 2. because, in the invention 
set forth in Claim 1 . the different transmitting stations in 
each area transmit the broadcast signals at the same 
frequency aa well as transmit the different Identification 

5 codes assigned to each area by the control Information 
contained in the broadcast signals, it will bo possible to 
acquire the map inlormation on the relevant area lay re- 
ceiving the same frequency in any area and further de- 
cide easily from the control Informaltan which area the 

10 acquired map information is associated with. 

IQ048] According to the method tor acquiring map in- 
formation set forth in Claim 3, because. In the invention 
set forth In Claim 1 . the extracted map Information ie the 
Information as transmitted by using a part of the trans- 

15 mission band ot the broadcasl signal transmitted from 
each transmitting station, it will be possible to acquire 
effectively the map miormatlon only by rocoiving Ihe 
transmission band of the broadcast signal. 
[0049] According to Iho mothod for acquiring map in- 

20 formation set forth In Claim 4. because, in the invention 
sot forth in Claim 3, xhe received broadcast signal is dig- 
ital Information signal o1 tho frame structure, which ie 
muUicarrler modulated, Ihe Identificallon coda for iden- 
tifying Ihe transmlnlng station being tranemilted by using 

25 The guide information section within the frame structure, 
and the map informaiion being transmittod by using a 
pan of tho band of the main channel within tho frame 
structure, It will be possible to extract and acquire the 
map Information from the broadcast signal by tho sotoc- 

30 tive processing when demodulating the 6o-«al|ed multi- 
earner signals, thus enabling the map Infonnatian to be 
acquired by the simple processing. 
[0060] According to the method tor acquiring map in- - 
formation set fonh in Claim 5. because, in the invention 

9S set forth In Claim 1 . the area covering the current posi- 
tion Is determined from the posltlonal infomtatlon by the 
method of position measuring the absolule currant po- 
sitton, and the broadcast signal transmitted from the 
transmitting station in the determined area is received 

•io to extract the map inlormation. it will be possible to de- 
cide accuraioiy the area of tho broadcast signal from 
which the map Information should be extracted by astl- 
mating the current position, where, for example, Ihe 
broadcast signals from the plurality of areas can be re- 

« colved. 

[0051] According to the mothod of navigation sot forth 
in Claim 6. it will be possible lo receive the broadcast 
signal in eacn area and at the same lima acquire the 
map information on tho relevant area to display the map 
so of the area covering the current position using the ac- 
quired map infonnatlon, thus allowing tho map of each 
area lo be displayed effectively without storing before- 
hand the map Infomnatlon on each area on the display 
side. 

ss [0052] According to the method of navigation set forth 
in Claim 7, because, in lha invention set forth in Claim 
6, Ihe different transmitting stations In each area irans- 
mitlho broadcast signals at the same frequency in plural 
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areas as w©ll as transmit the ditforem ioenUfication 
codBG asBtonod to tho respective iransmiaing stations 
oy the conlral information contained in the broadcast 
Bisnais. 11 will be posalbia lo acquire the map Information 
on mo relovarrt area by receiving the same frequency In 
any aroa and furttiBr docide easHy from the control in- 
lofmaiion which area Ihd acquired map intormaiion is 
associaied with. 

[0083] AccordlnQ to me meinod of navigation sot forth 
in Claim a, bocause, in the Invention sol froih In Claim 
S. the extracted map infontiatton I6 tno Information 
tranamlttad by ueing a part of tho tranamlfislon hand of 
the broadcast signal Iransmined from each tfansmUUng 
atfltion, It will bo poaeible to acquire offectively the map 
inlormmlon only by receiving the transmission band of 
Iho broadcast signal (or displaying ihe map uslne that 
information. 

[0054] Accoroing to the method of navigaiicin set forth 
in Claim 9, aacausa, In the Invention set forth in Claim 
8, iho received broadcast signal Is digital Information 
signal of the frame structure, which Is multlcarrler mod- 
ulated, tho Identification cooo for Idontifying Iho trans- 
milting Blallon being transmlued by using the guide in- 
forrration section within the frame structure, end the 
map Information being iransmmad by using a part of ihe 
Dflnd of the main channel within the frame structure. It 
will be possible lo extract and acquire the map Informa- 
lion from tho broadcast signal by the seloclive process^ 
Ing whan demodulating the ao-callsd mulllcarrier signal, 
thus allowlnQ tho map inlormalion to be acquired by iho 
eimpio procBfifilngfor displaying the map using thai in- 
formation. 

[0055] According to the method of navigation sei forth 
in Claim 10, because, in the invention sot forth in Claim 
6, the area covering the current position is detemilned 
from the positional information by the method of position 
measuring me absolute current position* lha broadcast 
signal uansmlttad f rom the tranam Wing station in the de- 
termined area being rsceived. and lha map information 
contained In the recelvad broadcaat signal being proc- 
essed to be displayed. It will be possible to decide ac- 
curately the area of the broadcast signal from which the 
map Intormaiion should be extracted by oatimaimg tho 
current position, where, for axamplo, Ihe hroadcaai sig- 
nals from the plurality oi areas can be received. 
[OOSG] According to the method of providing map in- 
formation sot forth In Claim 1 1 , tho broadcast signal from 
each transmitting siaiion will como to include the map 
information on the area covering the transmitting station 
and EQ the map InformaUon on sach area can be pro- 
vidad otfectlvaly by using tho broadcast signal. 
[00671 According to the method of providing m^p In- 
formation set forth m Claim 12, because, in the invention 
sot forth in Claim 11, the iransmltting eiaiions different 
In each area transmit the broadcaal signals at the same 
frequency as well as transmit lha dllforent identification 
code aaeigned to each iransmining slalion by the conuol 
information contained in Ihe broadcast fiignal, it will be 



possible to provide the different map infomiaiion on 
each area using lha broadcast signal haying the same 
frequency in each arefl. 

[0058] According to the method of providing map In- 
5 formation set forth in Claim 1 3, because, In the Invention 
sat fonh In Claim li . the map information la tranemtttod 
by using a part of the iransmiaalon band ol tho broadcaet 
signal tranamllted from each transmitting station, It will 
be possible to provide the map information affecilvely 
10 using the broadcaal signal. 

[00591 According to the msihod of providing map in- 
formation eel forth in Claim t4. because, in the invention 
sot forth in Claim 13. the broaocasl signal iransmined 
from each iransmiiilng station is digilal InformaUon aig- 
75 nal of the frame structure, which Is muftlcarrier modulat- 
ed, tho identitlcation codo for identifying iho transmitting 
station being transmitted by using tho guide Infonnallon 
section wllnin the f rame structure, and the map Informa- 
tion being tranamlllod by using a part of tha band of the 
20 main channel within the frame etrviduro, it will bo pos- 
sible to transmit the map Information using only a pan 
of iho transmission oand when muiUplexlng Into whal Is 
called the mulllcarrier signal, ihua allowing ihe multi- 
plexed map information lo be transmitted enectivaly 
S5 over the broadcast signal. 

[ODBC] According to tho navigation apparatus set forth 
In claim 15, the video signal lor displaying the nrap of 
each area is generated based on the map infom^ation 
on each aroa containod in the broadcast signal, thereby 
no enabling mo video signal for displaying the map of each 
area to be generated without aiorlng beforehand the 
map information on each aroa on the side of navigation 
apparatus. 

[0061 ] According to the navi gation apparatus set forth 
as in Claim ^B. becausB, in the invention set forth in Claim 
1 5. the receiver unit receives the broodcasi elgnals from 
the transmitting stations in the plurality of areas at the 
aame frequency ano ihe transmitting station of tna re- 
ceived signal le distinguished by the Identification code 
40 tn the conlrol Information contained in Ihe broadcast sig- 
nal received by the receiver unit, it will be possible to 
acquire the map Information on the relevant area only 
by receiving the aamo frequency by the receiver unit m 
any area as wall as decide easily Irom the control infor- 
ms mailon on the navigation apparatus side which area the 
acquirfld map information is aesoclatod with. 
[0062] According to the navigation apparatus set forth 
in Claim 17, because, In the Invention set forth In Claim 
15. the map information extracted by the map Informa- 
5Q tlon extractor unit Is the information transmitted by using 
a part of the transmission band of the broadcast signal 
transmitted from each transmitting station, it will bo poe- 
slhle lo acquire the map information effectively only by 
rscelvin g the transmission band of the broadcast signal. 
SS thus allowing tho video signal for displaying the map 
based on thai information to be generated. 
[0flB3] According lo Ihe navigation apparatus set forth 
in Claim ifi. because, in lha Invention set forth In Claim 
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17, [ho oraadcaQt signal received by the receiver unii is 
digital inlormatlon signal o( ihe frame structure, which Is 
multicarrier modulaiea. me idamificaiion cocjo lor idan- 
lilylnQ the iranamlttlng elation being transmitted by using 
me guide Informalion section within Ih9 frame struclure. 
and Iho map Information extractor unit oxtracting a pan 
of the hand of the main channel within the received sig- 
nal of the trame fiiructure. It will ba possible to extract 
and acquire the map Inf omratlon from tho Droadcast sig- 
nal by the solQCliva processing when demodulating 
what 13 the called muHicarrier signal, thus making it pos^ 
Glble to acquire the map inlormatlon oy the simple 
proceaaing for generating iha video signal to display the 
myp uaing that information, 

[0064] According 10 The navigation apparatus eet forth 
In Claim 1 9, because, In the invention set forth in Claim 
1 5. the positioning untt lor determining the abaoluto cur- 
ref>t position as well aa the controller unit which dotor- 
mines me area covering tho current position from Ihe 
current position determined by the position measuring 
unit and maKee the broadcast signal transmitted from 
the iranemlttlng slallon in the area oelimalod by the re- 
ceiver unit ID be recajvad are provided, i» will he possible 
10 decide accurately from the current position deter- 
mined by the controller unit me area of the broadcast 
signal from which the map information should be ox- 
iracied. whore, for example, iho broadcaei signals from 
Ihe plurality of araas can be received, 
[0065] According to the map mlonmaiion providing ap- 
paratus eel torth in Claim 20, the broadceal signal trans- 
mitted from the tfansmittar unit will como to include the 
map information on the araa where the iranemliier unit 
16 Installed and so the map intormaiion on each area can 
be provided effectively using the broadcast signal. 
[0066] According to the map infomiatten p rovidlng ap- 
paratufi set forth In Claim 21, oecauea, In the invention 
eel forth in Claim 20, the broadcast signal transmitted 
from the transmitter unit Is treinsminod by using the 
same Iroquency at isasl in the predetermined plural sta- 
tions and the identification code assigned to one»s own 
station Is transmitted by the control information con- 
tained in the broadcast signal transmitted trom the irana- 
mntor unit, ii win be possible lo provldo the different map 
information In each area using the broadcasl signal at 
the same frequency In each area, 
[0067] Accon:llng to the nrtap information providing ap- 
paratus set forth in Claim 22. because, In the invention 
set forth in Claim 20. the map information is tranemmoo 
by using a part o1 the transmission band of lha broadcast 
signal iransmilled from lha iranemiliar unit, tha map in- 
formation can be provided ofteciively by using the 
broadcast signal. 

[006B] According to the map information providing ap- 
paratus set forth in Claim 23, because, in the Invention 
Bet forth in Claim 22, the broadcast signal transmined 
from the transmitter unit Is digital Informailon signal of 
the frame elnjcture. which is mulilcar ner modulated, the 
idemlflcailon code for idanillylng the transminlng station 



• being transmitted by using the ^ulds intormatton section 
within tho frame structure, and the map information be- 
ing transmltiad by using a part ol tha band of the mam 
channel within the frame airuciure. it will be possioie to 
5 transmit tha map infomnaiion using only a part of the 
transmission band when multiplexing Into what is called 
the multicarrief signal, thus enabling the multiplexed 
map Intormaiion on tne broadcasl signal to be proc- 
essed eff actively for transmiesion. 
10 [0069] Having described proforred embodiments of 
the present invention vwith reference to the accompany- 
ing drawings, It Is to ba understood that the preeent ir^- 
ventlon is not limited to the dbove-maniloned embodi- 
ments and mat various changss and modifications can 
IS be effectod therein by one skilled In the art wrthoul de- 
parting frtim the spirit or scape of the present Invention 
aa defined in tho appended claims. 



so cialme 

t . A method for acquiring nnap information comprising 
the Bteps of 

receiving pradaiermined broadcast signals 
transmitted from transmininfl stations wnlch are 
different in respective areas, 
extracting map informaiion on each area which 
is contained In the received broadoaei signals, 
and 

Qtorlno the extracted map informaiion. 

The method tor acquiring map information accord- 
ing to Claim 1 , wherein 

said transmining stations which are different in 
raspoctive areas transmit the respective broad- 
cast signals at the same frequency as well as 
transmlidifferenl identification codas which are 
determined In each transmililng station as con- 
trol infomiatlon contained in the broadcast sig- 
nals. 
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3. The method for acquiring map Information accord- 
45 ing 10 Claim 1 or 2, wherein 

said extracted map information is information 
which is transmined by using a part of a trans- 
mieelon bandwidth of the broadcast signals 
90 which are transmined from the respeciiva 

transmitting stations. 

4. The method for acquiring map mf ormaWOfi accord- 
ing 10 Claim 3, Wherein 

eald received broadcast signals aro digital ln» 
formation signals which are multlearrier modu- 
lated in a frame structure, said Identification 
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codes for ictantitying ihe iransmWing stations 
ara iransmllTfi<i by usine a guldo Inlormaiion 
ssctioo wllhin iha frame stfuciure. and eaid 
map InformHilon is iransmirted by using a part 
of bandwidtn ol a main channel wilhln the f ramo 
siructare, 

5. The method tor acquirinfi map information accord- 
ing lo any ons of the preceding claims, wherein 

an area which covers a currenl posdion is esti- 
malBd from positional intormaiion based on an 
aiiaoiulo position moaeuring method, and a 
bfoadcBsi signal Iranfimltted from the iransmit- 
ilng eiatlon In ihe ssiimated area are received 
for extracting the map Informailon. 

6. A method of navlQation comprising the steps of 

receiving predetermined broedcast signals 
uanamlttodf rom transmitting stations which are 
different In rospacllvc areas, 
exifacllng map information of Qfcich area which 
18 contained in received broadcaat signals, and 
making a map within an area covering a currem 
position to be displayed. 

r. The method of navigation according to Claim 6, 
wnerain said transmitting siallona which are differ- 
ent In rofipectivs areas transmit the broadcast sig- 
nals ai mo same frequency in a plurality of areaa as 
well as transmit dltferonl ideniiTlcatlon codes which 
are daiermined in the roepeclive TransmllllnQ sta- 
tions by using control information contained in the 
broadcaei signals. 

e. The method of navigation according to claim 6 or 7. 
VMhereln eaid extracted map information is inlorma- 
iion which l6 transmitted by using a part of uansmts- 
eion bandwidih of the broadcast signal which is 
tranemittod from aacn of the transmitting stations. 

9, The method ot navigation according to claim a, 
wnerein aaid received broadcast signal is digital in- 
formation signal which la multlcarrier modulated In 
a frame etmcture, said identiftcatten code for Iden- 
tifying the transmmlng station Is transmitted by us- 
ing a guide infomr\ailQn section within the frame 
struclufo, and said map information is transmitted 
by using a pan of bandwidth of a main channel with- 
in the frame structure. 

10. The method of navigation according to any one of 
Claims 6 to 9, wherein an area covering a current 
position Is eetimaiad from positional information 
based on the absolute position measuring method, 
and lha broadcast signals transmitted from the 
transmuting station In the osiimaled aroa are re- 



ceived for processing to display tne map informa- 
lion contained in the received broadcast signals. 

11. A method of provioing map information comprising 
the steps of 

arranging different iranemiiting stations in re- 
Bpectlva areas, each of eaid transmitting sta- 
tions transmmlng a broadcast signal, and 
at the same lime, superposing tho map infor- 
mation on an area covering each transmitting 
station on the broadcast signal from the trans- 
miiling station In each area for iransmiesioo. 

15 12. Tho method of providing map information according 
to Claim 11, Wherein 

•said different transmitting stations in the re- 
spective aroaa transmit the broadcast signals 
ut the same frequency as wall as transmit dif- 
ferent idemlflcatjon codes which are deter- 
mined In tho respective transmitting stations by 
using control inlomiallon contained In the 
broadcast signals. 
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13. The method of providing map Information according 
to Claim 11 or 12, wherain 

said map Information ie transmitted by using a 
part or transmission bandwidth of tha broadcast 
signal which is transmitted from each of the 
transmitting stations. 

1 4. The method of providing map Information according 
TO Claim 1 3i wherein 

said broadcast signal which is transmitted from 
each of the transmitting stations is a digital in- 
formation signal which is multicarrier modulate 
ed in a frame structure, said Identificatlan code 
for Identifying the transmitting station la trans- 
mined by using a guide information section 
within said frame structure, and said map Infor- 
mation io iranemitted by using a part of band- 
width of a main channel within the frame simc- 
ture. 

15. A navigation apparatus compnsing 

a receiver unit for receiving a predetermined 
broadcast signal iransmWod unH from a trane- 
miulng station which ie dlffofom in each area, 
a map jrirorrrjation extractor unit for extracting 
the map information ot each area, which Is con- 
lainocJ in the broadcast signal receivod by said 
recolver unit, and 

a video signal generator unit for generating a 
video signal to display the map wrthln an area 
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covering a currenl poailton, on the basia of said 
BXiracted rr^p information. 

16. Tho navigaUon apparatus according to Claim 15, 
wherein 

said racBlvor unll rocoives at the sarnQtrequ^n* 
cy the bioadcast signal© from tne transmitting 
smtions in a pluralliy ot areas, and 
ihfl iransmiuing station oi the fecelvoo signal is 
distinguished by eald identnication code in con- 
trol information gonialned In tho broadcast sig- 
nal roce'ivad by said racoivor unit. 

17. Thfl navigation apparatus according to claim 15 or 
IB, wherein 

said map intormation extraciBd by said map in- 
formation extraclor ie Inlomiation wliich ia 
iransmilied by using a pari of transmission 
bandwidth of tha broadcast signal transmlitod 
irom each transmitting station. 

IB. The navigation apparatus according to Claim 17, 
whorain 

said broadcast signal rocelvsd by said recaiver 
16 digital intormation signal of a frame structure, 
which is muHlcarrler moduiatoa, said idantiflca- 
tlon code tor Identifying the transmitting station 
Istransmlttod by using a guida information sec- 
tion within the frgme siructura, and 
said map information extractor unit Qxtrads a 
part of bandwidth of a main channel within the 
racelvod signal of the frame structure. 

10. Tha navigation apparatus according to claim 16. 1 6. 
17 or 1 a, turtner. comprising 

a position measuring unit for an absolute cur- 
rent position, ano 

B coniroiier unit for eatinnating an aroa covering 
a current position from the cureni position de- 
larmlned-by said position measuring unit and 
n^aKing the broadcast signal transmitted from 
the transmitting station in the aroa estimated by 
said recoivsr unit to bo received. 

20. A nnap Intormation providing apparatus comprising 

a storage unit for storing map information on an 
area whore one's own alalion is arranged, and 
B transmitter unit for superposing the map in- 
formation stored in said storage unit on a signal 
supplied from a broadcsai cantor side to trans- 
mit the same as a broadcast signal. 
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ingio Claim 20, wherein 

eald broadcast signal ironamltiod by said trens- 
mUier unit is uansmiiiod by using the same fre- 
quency at least in predeternilned plural sta- 
tions, and 

an idenllTlcation code asslgnsd to one's own 
station Is transmitted by control intormation 
contained in said broadcast signal transmitted 
from said transmlitor 

22, The map intormallon, providing apparatus accord- 
ing to Claim 20 or 21 . wherein 

said map Information is transminod by using a 
pan ol transmission bandwldlh □! said broad- 
cast signal transmitted by said transmitter unit, 

23. The map Information providing apparatus accord- 
ing to Claim 22. wherein 

said broadcast signal transmitted by said trans- 
miller unit is digital information signal of a frame 
structure, which Is mulllcarrior modulated, said 
idoniificailon code for Identifying the transmit- 
ting station is transmitted by using a guide in- 
formation section within the frame structure, 
and said map Infonnaiion is transmiltod by us- 
ing a part of bandwidth of a main channel virithln 
the trame structure. 
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21. The map Informallon providing apparatus accord- 
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l-nglish Abstract ot" DE 19847953 

The route data provision method determines the momentary position ot" the automobile and 
calculates the route to the entered destination by reference to stored map data, actual traffic 
data information and detailed local map data, the traffic data information and the local map 
data received via a radio broadcast system. Also included are Independent claims for the 
fol lowing:: (a) a radio broadcast transmitter; (b) a journey route data provision device for an 
automobile 
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